An overview of the epithelial and interstitial composition of rat respiratory airways shows complexity and variability. Airway epithelium varies in 1) different airway levels; 2) the types and ultrastructure of cells present; and 3) the abundance, type, and composition of stored secretory product. Unbiased sampling of airways is done using airway microdissection with a specific binary numbering system for airway generation. Vertical sections of selected airways are used to sample epithelium and interstitium. We determine the ratios of the volume of epithelial or interstitial cells to the total epithelial or interstitial volume (V,). The surface of the epithelial basal lamina to the total epithelial or interstitial volume (S,) is determined using point and intersection counting with a cycloid grid. Using the selector method on serial plastic sections, we determine the number of epithelial or interstitial cells per volume ( N , ) of total epithelium or interstitium. We calculate the number of epithelial or interstitial cells per surface of epithelial basal lamina (N,) by dividing Nv by S, where the volumes are the same compartment. We calculate average cell volumes (9) for specific epithelial and interstitial cells by dividing the absolute nuclear volume by the ratio of the nucleus to cell volume (V,).
An unbiased morphometric assessment of pulmonary toxicity in the rodent lung must take into consideration the complexity and diversity of the entire branching airways and parenchyma. The extrapolation to humans from studies of toxic agents injurious to the respiratory system using animal models assumes comparability in the structure and function of the respiratory system of these model species and humans. The underlying assumption is that data, especially morphometric data of lung structure, obtained in model species can be extrapolated to humans. Our hypothesis is that the tracheobronchial epithelium of most species commonly used as models does not adequately reflect the condition in human conducting airways, but pulmonary parenchyma is similar in all species. The *Address correspondence to: Dallas M. Hyde, Ph.D., Department of Anatomy, School of Veterinary Medicine, University of California, Davis, California 956 16.
Presented at the Tenth International Symposium of the Society of Toxicologic Pathologists, "Pulmonary Toxicologic Pathology," June 2-6, 1991 in Monterey, California. morphology of the epithelial population lining the tracheobronchial airways (trachea, bronchi, and bronchioles) and parenchymal airspaces of the mammalian respiratory system is the focus of this paper. We will address the following questions concerning the epithelial populations of the conducting and parenchymal airspaces. 1) What epithelial cell types line a defined airway level in different species? 2) Does the epithelial composition vary throughout the bronchial tree in rodents? 3) Does the composition of secretory product differ in the same airway level or in different airway levels of rodents? 4) What is the epithelial cell composition and organization of the centriacinar region in rodents? 5) What is the epithelial cell composition and organization of the parenchymal region in different species and how does it subserve gas exchange? 6) How suitable are rodent tracheobronchiolar airways and parenchyma as models of those in humans?
With these questions in mind, we discuss the epithelial cell lining of the respiratory tract from the trachea to the distal parenchyma, making comparisons between humans or other primates and rodents at each level. Examples of the injurious re-
